PATENT ABSTRACTS OF JAPAN 



(1 1 Publication number : 2005-028309 
(43)Date of publication of application : 03.02.2005 



(51)Int.CI. 




B01D 19/00 






B01D 45/12 








B04C 3/00 








H01M 8/04 




(21 Application number 


2003-271567 


(71)Applicant : 


SONY CORP 


(22)Date of filing : 


07.07.2003 


(72)Inventor : 


SASAKI TAKAHIDE 



(54) GAS-UQUID SEPARATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a gas-liquid 
separator capable of miniaturizing its main body and 
improving the liquid recovery efficiency. 
SOLUTION: The gas-liquid separator is provided with: a 
main body part formed roughly in a cylindrical shape the 
inner circumferential wall surface of which is surface- 
treated; an introduction part for introducing fluid in 
which gas and liquid are mixed along the inner 
circumferential wall surface of the main body part; a 
discharge part for discharging the liquid provided on the 
lower part of the main body part; and an exhaust port for 
discharging the gas from the inside of the main body part 
to the outside. A hydrophilic layer is formed on the 
upper area surface of the inner circumferential wall, and 
a water repellent layer is formed on a lower area 
surface. Also, a base water repellent layer is formed as 
the base layer of the hydrophilic layer. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The body section which surface treatment was performed to the inner circle wall side, and was formed in it 
in the shape of a cylindrical shape, 

The vapor-liquid two-layer flow with which the gas and the liquid were mixed along said inner circle wall 

side of said body section is introduced. 

Induction, 

The discharge section which discharges the liquid prepared in the lower part of said body section, 
The exhaust port which discharges a gas outside from the interior of said body section, 
Vapor-liquid-separation equipment characterized by ****(ing). 
[Claim 2] 

Vapor-liquid-separation equipment according to claim 1 characterized by forming in the front face of said 
inner circle wall side the hydrophobic layer which has water repellence as said surface treatment. 
[Claim 3] 

Vapor-liquid-separation equipment according to claim 1 characterized by forming in the front face of said 
inner circle wall side the hydrophilic layer which has a hydrophilic property as said surface treatment. 
[Claim 4] 

Vapor-liquid-separation equipment according to claim 3 characterized by forming the substrate hydrophobic 

layer which has water repellence as a substrate layer of said hydrophilic layer. 

[ClaimS] 

Vapor-liquid-separation equipment according to claim 1 characterized by forming in the up field front face 
of said inner circle wall side the hydrophilic layer which has a hydrophilic property as said surface 
treatment, and forming in the lower field front face of said inner circle wall side the hydrophobic layer 
which has water repellence. 
[Claim 6] 

Vapor-liquid-separation equipment according to claim 5 characterized by forming the substrate hydrophobic 
layer which has water repellence as a substrate layer of said hydrophilic layer. 
[Claim 7] 

Vapor-liquid-separation equipment according to claim 1 characterized by performing water-repellent surface 
treatment to the field in contact with the liquid of said discharge section. 
[Claim 8] 

Vapor-liquid-separation equipment according to claim 1 characterized by performing water-repellent surface 
treatment to the field which has the top-plate section formed above said body section, and was exposed to 
the interior of the body of said top-plate section. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

About the vapor-liquid-separation equipment for separating and collecting a gas and liquids, this invention 
rotates especially the two-layer flow of a gas and a liquid spirally, and relates to the vapor-liquid-separation 
equipment of a cyclone method which separates a gas and a liquid according to a centrifugal force, and is 
collected. 

[Background of the Invention] 
[0002] 

A fuel cell is a generation-of-electrical-energy component which generates electricity by making a fuel and 
oxygen (oxidant gas) react electrochemically. The attempt used as the drive power source and the home 
cogeneration system for the fuel cell attracting attention in recent years as a generation-of-electrical-energy 
component which does not pollute an environment since the product generated by generation of electrical 
energy is mainly water, for example, driving an automobile is performed. 
[0003] 

Furthermore, it does not stop at the drive power source for an above-mentioned automobile drive etc., for 
example, development of the fuel cell as a drive power source of pocket mold electronic equipment, such as 
a notebook sized personal computer, a cellular phone, and PDA (Personal Digital Assistant), is also 
performed actively. In such a fUel cell, while being stabilized and being able to output necessary power, 
considering as portable size and weight becomes important, and various ED is briskly performed in order to 
correspond to such a demand. 
[0004] 

Although a fuel cell is classified into a thing various type according to the difference in an electrolyte, the 
supply approach of a fuel, etc., the fuel cell (Direct Methanol Fuel CellrDMFC) of the direct methanol mold 
which uses a methanol directly as a fuel, without reforming in hydrogen is also proposed. The reaction like 
CH3 OH+H2 0->C02+6H++6e- mainly sets by the anode side, and the reaction like 3/202+6H++6e~ 
>3H20 is mainly coming by the fuel cell of a direct methanol mold by the cathode side. The proton (H+) 
generated in the anode side is transmitted to a cathode side with an electrolyte, the reaction of 
CH30H+3/202 ->C02+2H20 occurs as a whole, and water and a carbon dioxide are generated with a 
generation of electrical energy. 
[0005] 

Only by supplying a methanol pure as a fuel, since the generation-of-electrical-energy reaction in an anode 
does not advance, it is necessary to supply the fuel which mixed water and a methanol to an anode with the 
fuel cell of a direct methanol mold. As the fuel-supply approach at this time, the approach of mixing water 
with the methanol by the suitable presentation beforehand is proposed. Moreover, the fuel passage which 
circulates a fuel is installed, the methanol component which was consumed by the generation-of-electrical- 
energy reaction, and ran short by filling up a pure methanol is supplied, and the approach of collecting the 
water generated by the generation-of-electrical-energy reaction with the cathode, and mixing to a fuel is 
proposed. 
[0006] 

However, while gases, such as a carbon dioxide, mixed into the fuel and the gas had mixed with the 
generation-of-electrical-energy reaction of a fuel cell, after circulating the fuel, there was a problem that 
generating efficiency fell. Moreover, the liquid will be mixed also in the gas discharged from a fuel cell, and 
it will be necessary to separate and collect a gas and liquids. From the former, a liquid and a gas are 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/7/2006 
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separated from the fluid which the liquid and the gas mixed, and cyclone-type vapor-liquid-separation 
equipment is proposed as a technique for collecting a gas and liquids separately. With cyclone-type vapor- 
liquid-separation equipment, the fluid which the liquid and the gas mixed is made to flow along with a 
cylindrical shape-like body internal surface, and the minute particle of a liquid is made to adhere to a wall 
surface by dropping a liquid spirally along with a body internal surface, and it collects, and collects from 
tubing with which the gas was introduced into the core of a body (patent reference 1 and patent reference 2 
reference). 
[0007] 

[Patent reference 1] JP,2001-246216,A 
[Patent reference 2] JP,2003-1033,A 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0008] 

In the fuel cell which is made to circulate through a fuel and are collected, collecting the fuels thrown in 
once as much as possible, and circulating them leads to developing raising the use effectiveness of energy, 
and the available time. Moreover, since a fuel cell can consider the usage which was mentioned above and 
which is carried in the electronic equipment of a pocket mold like, it becomes important that the vapor- 
liquid-separation equipment for collecting fuels also attains small lightweight-ization. 
[0009] 

Therefore, the invention in this application makes it a technical problem to offer the vapor-liquid-separation 
equipment which can raise the recovery effectiveness of a liquid while miniaturizing a body. 
[Means for Solving the Problem] 
[0010] 

In order to solve the above-mentioned technical problem the vapor-liquid-separation equipment of the 
invention in this application The body section which surface treatment was performed to the inner circle 
wall side, and was formed in it in the shape of a cylindrical shape, and the induction which introduces the 
vapor-liquid two-layer flow with which the gas and the liquid were mixed along said inner circle wall side 
of said body section, It is characterized by having the exhaust port which discharges a gas outside from the 
discharge section which discharges the liquid prepared in the lower part of said body section, and the 
interior of said body section. 
[0011] 

It becomes possible to be able to change into a desirable condition the wettability of the liquid and the inner 
circle wall side of the body section which fall while drawing a spiral on the inner circle wall side of the body 
section along an inner circle wall side by performing surface treatment, and for a liquid to control the time 
amount in contact with an inner circle wall side, to control time amount until liquids are collected from the 
discharge section, and to raise the recovery effectiveness of a liquid. 
[0012] 

At this time, it becomes possible to shorten time amount until it becomes easy to separate a liquid from the 
inner circle wall side of the body section and liquids are collected from the discharge section, and to raise 
the recovery effectiveness of a liquid by the hydrophobic layer which has water repellence being formed in 
the front face of an inner circle wall side as surface treatment. Moreover, by the hydrophilic layer which has 
a hydrophilic property being formed in the front face of an inner circle wall side as surface treatment, the 
inner circle wall side of the body section and the wettability of a liquid improve, the compatibility of a liquid 
and an inner circle wall side improves, the body section is cooled by the heat of vaporization of a liquid, and 
it becomes possible to raise the recovery effectiveness of a liquid. At this time, it can prevent that a liquid 
permeates even the interior of the quality of the material which forms the body section by the substrate 
hydrophobic layer which has water repellence being formed as a substrate layer of a hydrophilic layer, and it 
becomes possible to prevent deformation of the body section by osmosis of a liquid. 
[0013] 

By moreover, the thing for which the hydrophilic layer which has a hydrophilic property is formed in the up 
field front face of an inner circle wall side as surface treatment, and the hydrophobic layer which has water 
repellence is formed in the lower field front face of an inner circle wall side In the up field of the body 
section, the wettability of the liquid and inner circle wall side on which the spiral is drawn along the inner 
circle wall side improves, the up field of the body section is cooled by the heat of vaporization of a liquid, 
and it becomes possible to raise the recovery effectiveness of a liquid. It becomes possible to shorten time 
amount until it becomes easy to separate the liquid which is drawing the spiral on coincidence along the 
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inner circle wall side in the lower field of the body section from an inner circle wall side and liquids are 
collected from the discharge section, and to raise the recovery effectiveness of a liquid. At this time, it can 
prevent that a liquid permeates even the interior of the quality of the material which forms the body section 
by the substrate hydrophobic layer which has water repellence being formed as a substrate layer of a 
hydrophilic layer, and it becomes possible to prevent deformation of the body section by osmosis of a liquid. 

[0014] 

Moreover, a liquid becomes that it is easy to be discharged from the body section by water-repellent surface 
treatment being performed to the field in contact with the liquid of the discharge section, and it becomes 
possible to raise the recovery effectiveness of a liquid. Moreover, even if the droplet of the liquid which 
flows into the body section from induction by having the top-plate section formed above the body section, 
and performing water-repellent surface treatment to the field exposed to the interior of the body of the top- 
plate section adheres to the top-plate section, since a drop becomes easy to fall under the body section, it 
becomes possible to raise the recovery effectiveness of a liquid. 
[Effect of the Invention] 
[0015] 

It becomes possible to be able to change into a desirable condition the wettability of the liquid and the inner 
circle wall side of the body section which fall while drawing a spiral on the inner circle wall side of the body 
section along an inner circle wall side by performing surface treatment, and for a liquid to control the time 
amount in contact with an inner circle wall side, to control time amount until liquids are collected from the 
discharge section, and to raise the recovery effectiveness of a liquid. 
[Best Mode of Carrying Out the Invention] 
[0016] 

Hereafter, the vapor-liquid-separation equipment which applied the invention in this application is explained 
to a detail, referring to a drawing. In addition, the invention in this application is not limited to the following 
description, and can be suitably changed in the range which does not deviate from the summary of this 
invention. Moreover, the vapor-liquid-separation equipment of this invention can be suitably used, when 
collecting the fuel fluids in a fuel cell, but also when separating and collecting other gases and liquids in an 
application, it can use. 
[0017] 

Drawing 1 is the front view showing the appearance of the vapor-liquid-separation equipment of this 
invention. Vapor-liquid-separation equipment 1 is equipped with the top-plate section 6 arranged so that the 
body section 2 which is the cyclone room which performs centrifugal separation of a liquid, the induction 3 
which introduces into the body section 2 the fluid which the liquid and the gas mixed, the exhaust port 4 
which discharges a gas from the body section 2, the discharge section 5 which discharges a liquid from the 
body section 2, and the upper part of the body section 2 may be covered. The introductory joint 7 for 
connecting to induction 3 piping for which a fluid flows is attached, and the discharge joint 8 for connecting 
piping to which a liquid flows also in the discharge section 5 is attached. 
[0018] 

Moreover, drawing 2 is the sectional view showing the internal structure of the vapor-liquid-separation 
equipment of this invention. The body section 2 is equipped with up field 2a in which it is located above the 
body section 2 and the interior is formed in the shape of a cylindrical shape, and lower field 2b in which it is 
located in under the body section 2, and the interior is formed in the shape of a funnel. Opening of the inlet 
3 a is carried out to the wall surface of up field 2a along the tangential direction of a cylindrical shape-like 
inner circle wall side, and the fluid which has flowed the introductory joint 7 and induction 3 flows along 
the inner circle wall side of up field 2a. Opening of the exhaust port 5a is carried out to the top-most-vertices 
part of the cone which is the bottom of lower field 2b, and the liquid which has fallen the interior of the 
body section 2 flows from exhaust port 5a to the discharge section 5 and the discharge joint 8. 
[0019] 

the top-plate section 6 ~ the diameter of the shape of a cylindrical shape of up field 2a, and abbreviation — 
the same tabular member — it is — the body section 2 — a wrap — it has prevented that it is arranged like in 
the upper part of the body section 2, function as a lid of the body section 2, and a fluid overflows from the 
upper part of the body section 2. Though the periphery of the top-plate section 6 is made into the 
configuration which fits into the body section 2, pastes up the contact part of the top-plate section 6 and the 
body section 2, secures an airtight and prevents leakage of the fluid from the upper part of the body section 
2, it is good. Moreover, opening of the exhaust port 4 is carried out focusing on the abbreviation for the top- 
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plate section 6, and exhaust pipe 4a is extended and formed in the interior of the body section 2 from the 
exhaust port 4. Although the die length of exhaust pipe 4a is illustrating the example which is cylindrical 
shape-like the height and abbreviation identitas of up field 2a, especially die length is not limited. 
[0020] 

Although especially the quality of the material that constitutes the body section 2, exhaust pipe 4a, and the 
top-plate section 6 is not limited, plastics can be used, in order to attain lightweight-ization of vapor-liquid- 
separation equipment 1 and to make shaping easy. Moreover, although especially the quality of the material 
that constitutes the introductory joint 7 and the discharge joint 8 is not limited, either, when piping for which 
a fluid and a liquid flow is connected, it is necessary to have the quality of the material and structure where 
airtightness is securable so that neither a fluid nor a liquid may be revealed. 
[0021] 

If the fluid which the gas and the liquid mixed flows into the interior of the body section 2 from inlet 3 a, 
according to the centrifugal force, a fluid collides with the inner circle wall side of up field 2a, a liquid 
adheres to an inner circle wall side, a spiral is drawn, and it falls to lower field 2b. The liquid which reached 
lower field 2b is discharged by the exterior of vapor-liquid-separation equipment 1 from exhaust port 5a, 
and the gas in a fluid also circles spirally along the inner circle wall side of the body section 2, and it is 
discharged from the exhaust port 4 through exhaust pipe 4a. Surface treatment is performed and the inner 
circle wall side of the body section 2 of the body section 2 is adjusting the degree by which the fluid which 
has flowed into the interior of the body section 2 from inlet 3 a collides with the inner circle wall side of the 
body section 2, and a liquid adheres to an inner circle wall side. 
[0022] 

For example, as a cross section is shown in drawing 3 , the inner circle wall side of up field 2a and lower 
field 2b, the inner circle wall side of the discharge section 5, the wall surface that faces the interior of the 
body section 2 in the top-plate section 6, and the body section 2 inner-circle-wall side of exhaust pipe 4a and 
the field which counters are coated with the matter which has a water-repellent property, and a hydrophobic 
layer 10 is formed in it. In drawing 3 , inlet 3a is omitted for simplification of explanation. When the liquid 
of the fluid which has flowed from inlet 3a by coating the interior of the body section 2 with a hydrophobic 
layer 1 0 adheres to each wall surface of the body section 2 interior, it becomes possible to shorten time 
amount until it becomes easy to separate a liquid from each wall surface and liquids are collected from the 
discharge section 5, and to raise the recovery effectiveness of a liquid. 
[0023] 

As shown, for example in drawing 4 , moreover, the inner circle wall side of up field 2a and lower field 2b, 
The inner circle wall side of the discharge section 5, the wall surface which faces the interior of the body 
section 2 in the top-plate section 6, And the body section 2 inner-circle-wall side of exhaust pipe 4a and the 
field which counters are coated with the matter which has a water-repellent property, a hydrophobic layer 1 0 
is formed in it, on a hydrophobic layer 1 0, the matter which has the property of a hydrophilic property 
further is coated, and the hydrophilic layer 1 1 is formed. Inlet 3a is omitted also by drawing 4 for 
simplification of explanation. When the liquid of the fluid which has flowed from inlet 3a by coating the 
inner surface of the body section 2 with the hydrophilic layer 1 1 adheres to each wall surface of the body 
section 2 interior, the compatibility of a liquid and each wall surface improves, the body section is cooled by 
the heat of vaporization of a liquid, and it becomes possible to raise the recovery effectiveness of a liquid. 
[0024] 

Also when compatibility with a liquid improves on the front face of each wall surface by coating a 
hydrophobic layer 1 0 as a substrate layer before coating the hydrophilic layer 1 1 , a liquid prevents 
permeating even into the quality of the materials, such as a plastic which forms the body section 2, the top- 
plate section 6, and exhaust pipe 4a. When vapor-liquid-separation equipment 1 is fabricated by a plastic 
etc., and materials, such as a plastic, absorb a liquid, there is a possibility that partial telescopic motion may 
occur and vapor-liquid-separation equipment 1 may deform. Therefore, it can prevent that a liquid 
permeates even the interior of the quality of the material which forms the body section 2 by forming a 
hydrophobic layer 10 as a substrate layer of the hydrophilic layer 1 1 , and it becomes possible to prevent 
deformation of the body section 2 by osmosis of a liquid. 
[0025] 

As shown, for example in drawing 5 , moreover, the inner circle wall side of up field 2a and lower field 2b, 
The inner circle wall side of the discharge section 5, the wall surface which faces the interior of the body 
section 2 in the top-plate section 6, And the body section 2 inner-circle-wall side of exhaust pipe 4a and the 
field which counters are coated with the matter which has a water-repellent property, a hydrophobic layer 1 0 
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is formed in it, on a hydrophobic layer 10, the matter which has the property of a hydrophilic property is 
coated and the hydrophilic layer 1 1 is formed only in the inner circle wall side of up field 2a. Inlet 3a is 
omitted also by drawing 5 for simplification of explanation. At up field 2a, the wettability of the liquid and 
inner circle wall side on which the spiral is drawn along the inner circle wall side improves, up field 2a 
cools with the heat of vaporization of a liquid, the recovery effectiveness of a liquid is raised, and it 
becomes possible with lower field 2b to shorten time amount until it becomes easy to separate a liquid from 
an inner circle wall side and liquids are collected from the discharge section 5, and to raise the recovery 
effectiveness of a liquid at coincidence. 
[0026] 

It becomes possible to be able to change into a desirable condition the wettability of the liquid and the inner 
circle wall side of the body section which fall while drawing a spiral on the inner circle wall side of the body 
section along an inner circle wall side by performing surface treatment, and for a liquid to control the time 
amount in contact with an inner circle wall side, to control time amount until liquids are collected from the 
discharge section, and to raise the recovery effectiveness of a liquid. 
[0027] 

At this time, it becomes possible to shorten time amount until it becomes easy to separate a liquid from the 
inner circle wall side of the body section and liquids are collected from the discharge section, and to raise 
the recovery effectiveness of a liquid by the hydrophobic layer which has water repellence being formed in 
the front face of an inner circle wall side as surface treatment. Moreover, by the hydrophilic layer which has 
a hydrophilic property being formed in the front face of an inner circle wall side as surface treatment, the 
inner circle wall side of the body section and the wettability of a liquid improve, the compatibility of a liquid 
and an inner circle wall side improves, the body section is cooled by the heat of vaporization of a liquid, and 
it becomes possible to raise the recovery effectiveness of a liquid. At this time, it can prevent that a liquid 
permeates even the interior of the quality of the material which forms the body section by the substrate 
hydrophobic layer which has water repellence being formed as a substrate layer of a hydrophilic layer, and it 
becomes possible to prevent deformation of the body section by osmosis of a liquid. 
[0028] 

By moreover, the thing for which the hydrophilic layer which has a hydrophilic property is formed in the up 
field front face of an inner circle wall side as surface treatment, and the hydrophobic layer which has water 
repellence is formed in the lower field front face of an inner circle wall side In the up field of the body 
section, the wettability of the liquid and inner circle wall side on which the spiral is drawn along the inner 
circle wall side improves, the up field of the body section is cooled by the heat of vaporization of a liquid, 
and it becomes possible to raise the recovery effectiveness of a liquid. It becomes possible to shorten time 
amount until it becomes easy to separate the liquid which is drawing the spiral on coincidence along the 
inner circle wall side in the lower field of the body section from an inner circle wall side and liquids are 
collected from the discharge section, and to raise the recovery effectiveness of a liquid. At this time, it can 
prevent that a liquid permeates even the interior of the quality of the material which forms the body section 
by the substrate hydrophobic layer which has water repellence being formed as a substrate layer of a 
hydrophilic layer, and it becomes possible to prevent deformation of the body section by osmosis of a liquid. 

[0029] 

Moreover, a liquid becomes that it is easy to be discharged from the body section by water-repellent surface 
treatment being performed to the field in contact with the liquid of the discharge section, and it becomes 
possible to raise the recovery effectiveness of a liquid. Moreover, by having the top-plate section which is 
formed above the body section and seals the interior of a body, and performing water-repellent surface 
treatment to the field exposed to the interior of the body of the top-plate section Even if the droplet of the 
liquid which flows into the body section from induction adheres to the top-plate section, since a drop 
becomes easy to fall under the body section, it becomes possible to raise the recovery effectiveness of a 
liquid. 

[Brief Description of the Drawings] 
[0030] 

[Drawing 1] It is the appearance front view showing the example of a configuration of the vapor-liquid- 
separation equipment of this invention. 

[Drawing 2] It is the sectional view showing the example of a configuration of the vapor-liquid-separation 
equipment of this invention. 

[Drawing 3] It is the mimetic diagram showing the condition of having performed surface preparation to the 
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internal wall surface of the vapor-liquid-separation equipment of this invention, and the example in which 
water-repellent coating was formed is shown. 

[Drawing 4] It is the mimetic diagram showing the condition of having performed surface preparation to the 

internal wall surface of the vapor-liquid-separation equipment of this invention, and the example which 

formed water-repellent coating and formed coating of a hydrophilic property on it is shown. 

[Drawing 5] It is the mimetic diagram showing the condition of having performed surface preparation to the 

internal wall surface of the vapor-liquid-separation equipment of this invention, and the example which 

formed water-repellent coating and formed coating of a hydrophilic property only in the inner circle wall 

side of an up field is shown. 

[Description of Notations] 

[0031] 

1 Vapor-Liquid-Separation Equipment 

2 Body Section 
2a Up field 

2b Lower field 

3 Induction 
3a Inlet 

4 Exhaust Port 
4a Exhaust pipe 

5 Discharge Section 

5 a Exhaust port 

6 Top-Plate Section 

7 Introductory Joint 

8 Discharge Joint 

1 0 Hydrophobic Layer 

1 1 Hydrophilic Layer 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 




[Drawing 3] 
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